Electronic Version 
Stylesheet Version vl.1.1 

Description 

Method and Apparatus for Reducing 
Adhesion and Abrasion When Printing 

on a Thermal Printer 

Background of Invention 

[0001] Technical Field 

[0002] The present invention relates to thermal printers. In par- 
ticular, it relates to the use of a class of chemical additives 
to eliminate adhesion and abrasion problems commonly 
experienced in the use of thermal ticket printers. The 
chemical additive may be added to either the ticket mate- 
rial or the print head itself to reduce the adhesion to a 
level below which it causes no disruption in the printing 
process, and to reduce abrasion created during movement 
of the ticket past the printhead. 

[0003] Background 

[0004] A wide variety of activities require access to the activities 
via the purchase of a ticket. These activities include sports 



events, movie theaters, concerts, etc.. In addition, the 
ticket printers used to print ticl<ets can be located in a 
wide variety of locations. Historically, individuals who pur- 
chased tickets, such as theater tickets, would go into the 
theater to purchase the tickets. In this situation, the ticket 
machine was in a relatively protected environment which 
was not subject to wide fluctuations of temperature or 
humidity. 

[0005] Over time, thermal ticket machines have been placed in 

locations where they are subject to a much wider range of 
environmental factors. For example, theaters now have 
outside booths where ticket sellers print tickets for the 
public. These booths often exposed printers to a wider 
range of temperatures and humidity. More recently, self- 
service ticket stations, similar to ATMs, have been devel- 
oped to provide individuals with the ability to order in 
print their own tickets without assistance from a tickets 
seller. Its machines are found outside of movie theaters, 
as well as another environment such as airline terminals, 
etc.. In addition to the sale of tickets, external thermal 
printers have been developed for many applications, such 
as gas station pump receipts, etc.. 

[0006] Operation of thermal ticket printers in a wider variety of 



weather environments has increased problems related to 
generation of tickets by thermal printers. In particular, 
there is a normal level of adhesiveness and abrasion 
which occurs during the printing process. When adhesive- 
ness is too great, then the printing process may be inter- 
fered with resulting in lower quality printing, and potential 
printer error. Likewise, excessive abrasiveness will even- 
tually degrade printer performance. It would be desirable 
to have a method of reducing both adhesion and abrasion 
during the printing process to improve print quality, and 
to reduce instances of print failure. 
[0007] The adhesion problem is directly related to the nature of 
the media used in the printing process. Tickets are manu- 
factured by placing layers of ink on top of a treated 
(thermal) ticket material. Due to the nature of thermal 
media, the ticket normally has a degree of tackiness. The 
heat resistant inks used in manufacturing the tickets also 
add some tackiness to the surface of the ticket. In an in- 
door printing environment, where factors such as humid- 
ity are well controlled, adhesion is not a serious problem. 
However, in high humidity environments, such as those 
often found in outdoor printing venues, the tackiness of 
the ticket surface may cause the ticket to adhere to the 



printer mechanism. 

[0008] Tliermal printing is based upon transferring heat from the 
print head to the media (paper or plastic). In order to ef- 
fectively transfer the heat, there are a few pounds of pres- 
sure between the print head and the paper. In most (low 
to medium humidity) environments, this is not a problem. 
However, in high humidity, the combination of pressure 
and humidity breaks down the inks and/or top coating of 
the paper causing an adhesion between the paper and the 
print head. In the worst case, this prevents the ticket from 
moving. In less severe cases, the ticket remains adhered 
for a short period of time causing a registration problem. 

[0009] Until recently, most thermal ticket printers were used in- 
doors (low to medium humidity) where there was little op- 
portunity for sticking. Additionally, most printers were 
used in manned operations where a ticket Jam could be 
easily cleared by the operator. In recent years, there has 
been a significant increase in both outdoor and unmanned 
ticketing operations. In these applications, even an occa- 
sional ticket jam is a major problem. As a result, the need 
for a method of reducing adhesion has become increas- 
ingly important due to the changing environment where 
many printers are now used. It would be desirable to have 



a method of reducing adhesion between the ticl<et and the 
printhead during the thermal print process. 

[0010] Another problem associated with printing is the wear 

caused by movement, under pressure, of tickets over the 
thermal printhead. Both the ticket and the printhead spe- 
cific coefficients of friction based on the materials they 
are fabricated from. It would be desirable to have a 
method of reducing the friction associated with movement 
of the ticket passed the printhead during the printing op- 
eration. A reduction in friction will produce registration 
errors caused by friction which interferes with movement 
of the ticket as the printhead. Of course, the reduction in 
friction will also reduce wear and tear on the printhead 
and extend the life of the printer. 

[001 1] While providing a wide variety of thermal printing devices, 
the prior art has failed to provide a method of reducing 
adhesion caused by tacking us on the surface of a ticket, 
and failed to provide a solution that would simultaneously 
reduce abrasion which eventually causes premature print- 
head failure due to wear. 
Summary of Invention 

[0012] The present invention provides a series of fluoradditive 
and/or fluorosurfactant chemical additives which, when 



added to the ink, eliminates the tacl<iness and the result- 
ing adhesion. Alternatively, instead of adding these addi- 
tives to the ink, these same chemicals can be added to the 
protective coating on the print head and will also prevent 
the ticket from sticking to the print head when used in 
this manner. The chemical additives, also result in re- 
duced friction which is generated by moving the print me- 
dia past the printhead under pressure. The chemical addi- 
tives are fluoradditives and/or fluorosurfactants. 
Brief Description of Drawings 

[0013] Figure 1 is a side view of a preferred embodiment of a 

ticket having an upper surface treated with a layer of fluo- 
radditives and/or fluorosurfactants. 

[0014] Figure 2 is a top view of an alternative preferred embodi- 
ment in which only a portion of the upper surface of the 
ticket is treated with a layer of fluoradditives and/or fluo- 
rosurfactants. 

[0015] Figure 3 is a side edge view of another alternative pre- 
ferred embodiment in which the protective coating on the 
surface of the thermal printhead is treated with a layer of 
fluoradditives and/or fluorosurfactants instead of treating 
the surface of the ticket. 

[0016] Figure 4 is a side edge view of another alternative embod- 



iment of the invention in wliicli botli tlie ticl<et and tlie 

surface of the thermal printhead are treated with fluorad- 

ditives and/or fluorosurfactants. 
Detailed Description 

[0017] Prior to a detailed discussion of the figures, a general 
overview of the system will be presented. The invention 
provides a solution for the adhesion and abrasion prob- 
lems that occur normally, but are exacerbated in hostile 
environments such as those with high humidity. As dis- 
cussed above, the trend in using thermal printers and 
outdoor or expose environments has led to a wider variety 
of temperatures and/or humidity extremes. As a result, 
the normal performance of a ticket as it moves past the 
thermal printhead under pressure has integrated, result- 
ing in more frequent jamming, and more frequent regis- 
tration problems. This problem is further exacerbated by 
the fact that many externally located printers are unat- 
tended. This increases the severity of the print problems 
because when using unattended outdoor thermal printing 
devices there is no attendant present to correct the prob- 
lem for the consumer. 

[0018] The invention solves this problem by providing a series of 
chemical additives, which are commercially available from 



DuPont(TM), among others, which eliminates the tacl<iness 
and the resulting adhesion when added to the ink. In ad- 
dition, when these chemicals are added to the protective 
coating on the print head, they will prevent the ticket from 
sticking to the print head. 

[0019] DuPont's Zonyl ® product line includes both fluoradditives 
(MPllOO, MP1200, MP1300, MP1400, TE3667N, TE- 
5069AN, etc.) and fluorosurfactants (FSO, FSA, FSN, etc.). 
These chemicals are commonly added to inks, paints, 
plastics, adhesives, waxes and metal finishing solutions 
for a variety of reasons as shown below: 

[0020] 1, Improved abrasion, scratch and scuff resistance 

[0021] 2. Increased slip, surface lubricity and block resistance 
[0022] 3, Improved chemical resistance 
[0023] 4, Improved stain resistance 
[0024] 5_ Improved scrub resistance 

[0025] At the present time, fluoradditive and/or f I uoro surfactant 
chemical additives, such as those discussed above, appear 
in a number of hair products, in lithographic plate pro- 
cessing, in ink-Jet ink compositions and in thermal dye 
transfer processes. There is no known use in the area of 



direct thermal printing eitlier to reduce taclciness/adhe- 
sion problems or abrasion problems in either media or 
thermal printhead technology. The present invention pro- 
vides a method of using these chemical additives to solve 
both problems in the area of thermal printing technology. 
[0026] The use of fluoradditive and/or fluorosurfactant chemical 
additives on the ticket results in a non-stick surface with- 
out disturbing the heat transfer characteristics critical to 
efficient thermal ticket printing. In a preferred embodi- 
ment, the Zonyl fluoroadditives are typically mixed into 
the ink in percentages from l%to 13% by weight, while 
the Zonyl fluorosurfactants are mixed at between .01% 
and .05%. Of course, fluoroadditives obtained from other 
commercial sources may vary in strength. Therefore, while 
these preferred percentages have been found to provide 
adequate results, the use of different percentages, espe- 
cially when using fluoroadditives from other commercial 
sources, is not critical and may vary. In the ideal imple- 
mentation, the fluoroadditive/ink mixture will be applied 
over the entire front surface of the ticket. However, similar 
benefits will be derived by applying the fluoroadditive/ink 
mixture only to the area which remains in continued con- 
tact with the print head. While the fluoroadditives are 



preferably mixed with tlie inl<, the use of and alternative 
carrier liquid to apply the fluoroadditives is consistant 
with the invention. 

[0027] jhe use of fluoroadditives on the ticket will allow the use 
of the ticket manufacturer to produce stick-free tickets. 
However, another approach is to modify the printer such 
that it can operate with any ticket stock. This is accom- 
plished by adding the fluoroadditives to the ceramic 
based coating that protects the print head. In this manner, 
all tickets (whether or not they were treated with fluo- 
roadditives) would be able to operate stick-free with the 
fluoroadditive treated print heads. The fluoroadditives are 
preferably added to the liquid ceramic or other protective 
coating in similar concentrations to those stated above. 

[0028] Fluoroadditives are finely divided white powders of poly- 
tetrafluoroethylene (PTFE) resin. The commercially avail- 
able Zonyl MPIOOO through MP1600 are fluoradditive 
powders with differing particle sizes. Zonyl 3667N is a 
basic solution containing 60% concentration of PTFE. 
However, due to the small particle size involved, the 
3667N does not appear to significantly improve the non- 
stick characteristics of the ticket. It has been found that 
fluorosurfactants, such as those discussed above, provide 



minimal non-sticl< qualities, apparently as a result of the 
extremely small particle sizes involved. However, both the 
fluoradditive powders and fluorosurfactants greatly re- 
duce the abrasiveness of the ticket surface. 
[0029] Examples of suitable commercially available fluorosurfac- 
tants are those available from DuPont's line of Zonyl Prod- 
ucts, and include: 

[0030] 1. FSO 

[0031] FSO is a nonionic chlorinated surfactant having the fol- 
lowing composition: 

[0032] R CH CH 0(CH CH O) H 

1 2 2 2 2 X 

[0033] 2. FSN 

[0034] FSN is a nonionic chlorinated surfactant having the follow- 
ing composition: 

[0035] R CH CH 0(CH CH O) H 

1 2 2 2 2 y 

[0036] 3. FSH 

[0037] FSH is a nonionic chlorinated surfactant having the follow- 
ing composition: 
[0038] R CH CH 0(CH CH O) H 

1 2 2 2 2 w 

[0039] 4. FS-300 

[0040] FS-300 is a nonionic chlorinated surfactant having the 



following composition: 
[0041] R CH CH 0(CH CH O) H 

1 2 2 2 2 z 

[0042] where W < X <Y < Z. 

[0043] Having discussed the principles and advantages of the in- 
vention in general, we now turn to a discussion of the fig- 
ures which illustrate embodiments of the invention. 

[0044] Figure 1 is a side view of a preferred embodiment of a 

ticket 1 having a conventional ticket media 2 with an up- 
per surface treated with a layer of fluoradditives and/or 
fluorosurfactants 3. The ticket media 2 is a conventional 
prior art ticket stub. Prior to printing, the ticket media 2 is 
prepared for printing by treating the upper surface with a 
layer of fluoradditives and/or fluorosurfactants 3. Many 
tickets are preprinted with specific ornamental designs 
prior to imprinting specific data, such as dates, seat loca- 
tions, etc.. The fluoradditives and/or fluorosurfactants 3 
can be added to and used to preprint the ornamental de- 
signs in a variety of ways. In the preferred embodiment, 
the fluoradditives and/or fluorosurfactants 3 are headed 
to be used to create the ornamental designs. This pro- 
vides a blank ticket which is ready for printing data and 
which has its surface covered with a layer of fluoradditives 



and/or fluorosurfactants 3. The fluoradditives and/or flu- 
orosurfactants 3 reduce adhesion and abrasion on the 
ticket numeral on is being imprinted with data by the 
thermal printer. This helps to prevent adhesion of the 
ticket to the printhead which will result in ticket Jams and 
registration problems. In addition, the ink used during the 
process of printing data on the blank ticket 1 may also 
have the fluoradditives and/or fluorosurfactants 3 in- 
cluded to further reduce the possibility of adhesion or 
abrasion. 

[0045] Those skilled in the art will realize that while the fluorad- 
ditives and/or fluorosurfactants 3 can be applied to the 
ticket 1 by painting it to the ink, it is also possible to treat 
the ticket 1 by adding the fluoradditives and/or fluorosur- 
factants 3 to any other suitable carrier liquid and then 
treating the ticket 1 with the carrier liquid. 

[0046] Figure 2 is a top view of an alternative preferred embodi- 
ment of the ticket 1 in which only a portion of the upper 
surface of the ticket media 2 is treated with a layer of flu- 
oradditives and/or fluorosurfactants 3. Since the print- 
head 4 (shown below in figure 3) does not come in contact 
with the entire surface of a typical ticket 1, is possible to 
realize the advantages of the invention by only treating 



the portion of the ticket 1 which comes in contact with the 
printhead 4. This is illustrated by showing a layer of fluo- 
radditives and/or fluorosurfactants 3 which does not 
cover the entire upper surface of the ticket media 2. As 
this ticket 1 is moved through under the printhead 4 dur- 
ing the printing process, only the treated area will come in 
contact with the printhead 4. 
[0047] Figure 3 is a side edge view of another alternative pre- 
ferred embodiment in which the protective coating on the 
surface 5 of the thermal printhead 4 is treated with fluo- 
radditives and/or fluorosurfactants instead of treating the 
surface of the ticket 1. The advantages associated with 
this embodiment is that the thermal printer can now use 
ordinary ticket 1 media instead of having to treat every 
ticket 1. 

[0048] Figure 4 is a side edge view of another alternative embod- 
iment of the invention in which both the surface 6 of the 
ticket 1 is treated with a layer of fluoradditives and/or flu- 
orosurfactants 3 and the surface 5 of the thermal print- 
head 4 is also treated with fluoradditives and/or fluoro- 
surfactants. 

[0049] As a result of reducing the adhesion which occurs during 
a thermal printing process, machine failures due to jam- 



ming are reduced, as well as failures in print alignment. 
The reduction in adhesion is particularly important in sit- 
uations where environmental factors are outside of con- 
ventional norms. This is a frequent problem on outdoor 
thermal printing systems are used. 

[0050] While the invention has been described with respect to a 
preferred embodiment thereof, it will be understood by 
those skilled in the art that various changes in detail may 
be made therein without departing from the spirit, scope, 
and teaching of the invention. For example, the type of 
fluoradditive or fluorosurfactant may be anything suitable 
for its purpose, the size and shape of the ticket or print- 
head can vary. The type and number of fluoradditives or 
fluorosurfactants can vary, etc. Accordingly, the invention 
herein disclosed is to be limited only as specified in the 
followclaims. 

[0051] I claim: 



